A study was conducted on sixteen water purification plants in Kirkuk governorate to evaluate the treatment of water in them, where physical and chemical tests were conducted for raw water and treated water for a period of (6) months from December until May. Temperature, turbidity, pH, Total Dissolved Solid (TDS), Electric Conductivity (EC), alkali, Total Hardness (TH) and calcium (Ca +2 ) were measured. Water quality index Canadian method (CCME) was used to classify raw water quality and treated water. The results showed that the raw water for all stations was classified as category (4) (bad) during the study period. The treated water was different for the treatment plants. Two of the treatment plants recorded good efficiency in water treatment (AL-Shallalah plant and Sin AL-Thiban) the treated water remained in category (2) (good). While the water quality of ALMosanaa plant indicated that there was a problem in the treatment of water in this plant, the treated water remained in category (4) bad during the study period. Water quality index fluctuated for other plants during the study period. The study also showed that alkali values of all stations were higher than the allowable limit for raw water and treated water. 
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INTRODUCTION
It is known that the goal of any water treatment plant is to produce safe water for drinking and tasteful and suitable for domestic use [1] . The water treatment is carried out in the form of sedimentation and filtration units to dissolved materials. These impurities are often removed or reduced to certain limits to make the water potable [3] . Several studies have been conducted to evaluate the efficiency of water treatment plants in different regions in order to determine the suitability and need of these plants for the maintenance and control of water production. Several methods were used to evaluate the efficiency of the filtration plants. The water quality index is one of the methods used to evaluate the quality of water in the water treatment plant and other water sources, where scientists and water quality experts have developed the water quality index (WQI). This indicator is considered the preferred scientific method because it uses many qualitative variables Water and its formulation in numerical expression includes the integrated effect of these variables on the quality of water and has an effective role in the process of control of water quality and strategic management so that the classification of water qualitatively for various activities within a specific category in a simple scientific and useful [4] . The water quality index was first used in 1965 by Horton and was developed by several researchers later. Abdul-Rahman and Ahmed [5] used the Canadian method of calculating the water quality index (CCME 2001) using this method to study a number of water treatment plants in Baghdad [6] . WQI (Waleed et al.) was used to study a number of water treatment plants in Tikrit. Zainab used the same method to evaluate the efficiency of a number of water treatment plants in Baghdad. Al-Hadithi [4] used the water quality index to assess water quality for wells in Al-Qaim city, Anbar province Al-Alwani and Yassin [7] studied the validity of surface and groundwater for consumption in the city of Zintan Libya and using the method of water quality index [8] . Muthanna used the Canadian method to calculate the water quality index for a number of water treatment plants in Salah al-Din Governorate. AL-Bassam et al. [9] studied groundwater quality in Jingju province, China using water quality index [10] . Al-Badran calculated the water quality of some of water treatment plants in the province of Basra [11] .
The current study aims to evaluate a number of water treatment plants in the western Kirkuk area by using the water quality index based on the measurement of a number of physical and chemical properties of the raw water and the treatment of these plants based on the Iraqi standards for drinking water and comparing the results with the Canadian classification of water quality according to Table 1 .
Table 1
Canadian classification for water quality index (CCME) [6] . 
PRACTICAL PART
Sixteen water treatment plants were selected in different areas west of Kirkuk Governorate. As shown in Table 2 , samples were taken for raw water from the plants intakes. The treated water samples were taken from the distributed network. Plastic bottles were used to store the samples. Examine each month for a period of (6) months starting from December until May according to standard methods [12] . Temperature, turbidity, pH, Total Dissolved Solid, Electrical conductivity, Alkali and Total Hardness were examined) and calcium, and used Iraqi standard specifications for drinking water to compare the results [1,13].
Water Quality Index Calculation
The Canadian method was used to calculate the WQI water quality index [4, 6] 
The results of the tests were presented in Tables 3-18 After finding the three factors, the water quality index is calculated from the equation:
The water quality index for each station was calculated based on the laboratory results using the equations above and then comparing the results obtained for each station with the Table 1 for the category representing the quality of the sample examined according to the table and the diagram of the change in the water quality throughout the study period using the excel program Variance during this period for raw and treated water. Table 1 The second category (good) for the first three months of the study, but in the next three months was the classification of water treated in the third category (moderate) and Table 3 , which shows the results of tests for this plant shows that the electric conductivity (EC) in the last three months was higher than the specifications, The decline in the quality of treated water from the second category to the third category in addition to that alkali was higher than the standard for all months of the study. Table ( 4) The quality of the water was in the second category (good) during the month of December and May, but in the other four months, the water treated in this plant within the third category (moderate). The water quality index (WQI) of Al-Kadhimiya water treatment plant shown in Fig. 3 for raw water was classified as Category 5 (very bad) for December and Jan., as turbidity, EC and alkali exceeded the allowable limits in Table 5 and became in the fourth category (bad) for the next four months. After treatment, the water was classified into the third category (moderate) during the study period. (Arisha) water treatment plant experienced fluctuation in the water quality index during the study period as shown in Fig. 4 . The raw water was classified in the fourth category (bad) for the first and second months of the study and was classified in the third category (moderate) Subsequent, either treated water has fluctuated between good and moderate and bad as shown in Table 6 . Al-Musanaa water treatment plant results showed a defect in water treatment as shown in Fig. 5 . Raw water in category (4) was classified as bad during the study period, while the classification of treated water was not changed after treatment as in Table 7 . 6 shows the water quality of (Tel Hussein) water treatment plant showing the results of its tests in Table 8 , where the raw water was classified as category 4 (bad) except for December was in the second category (good), the treated water was classified in category III (moderate) for all months of the study. The results shown in Fig. 7 showed that there was a defect in the treatment of water for the month of December and Jan. in (Hoth 6) water treatment plant where the raw and treated water in the fourth category (bad) That the turbidity values remained above the allowable limit after treatment, indicating a defect in the sedimentation and filtration units. A raw water for AL Basal water treatment plant shown in Fig. 8 was between the third category (moderate) in December and April and the fourth category for the rest of the study months. The treated water was in the third category (moderate) except in May. (Good) as is evident from Table 10 . Fig. 9 represents the water quality index (WQI) of Tal Ali water treatment plant. The results showed that the raw water was in the fourth category (bad). The treated water showed the results because the water quality did not improve in the first two months, while the indicator improved for the next four months to the third category moderate) as is evident in the Table 11 . Fig . 12 shows the water quality of Al Shajarah water treatment plant, which shows that the raw water was in the category of the fourth (bad), but after treatment became water in the third category (moderate) except for the month of December has remained water quality in the fourth category as is clear in the Table 14 . The quality of raw water in (Gharib) water treatment plant was classified as four category (bad) during the study period (Fig. 13) . After treatment, the water quality index improved to the third category (moderate) except for December. In the fifth category (very bad), which indicates a defect in this period in the plant as shown in Table 15 . Fig. 14 shows the results of water quality index for (Al Tarqia) water treatment plant and shows that there was a defect during the month of December where the quality of water treated in category V (very bad) The rest of the months of the study was in the Table 16 . Fig. 15 represented Water quality index for (Abbasid) water treatment plant The results indicated that the raw water was classified as category 4 (bad), the treated water was classified in the second category (good) except for Jan. was the quality of water in the third category (moderate) Table 17 . Fig. 16 , which represents the water quality index at (Abu al-Jess) water treatment plant indicated that the raw water was in the category of the fourth (bad) to be after treatment in the third category (moderate) except May was in the second category (good) Table 18 . 
RESULTS AND DISCUSSION
Dec. 10 181 2.9 8.3 7.5 315 334 438 460 579 389 98 40 0.7 0.75 48 88 Jan. 9.4 181 2.9 8.4 8.52 314 330 438 461 580 280 98 41 0.6 0.9 48 89 Feb. 9.0 191 3 8.3 7.9 314 344 442 470 801 514 49 40 0.5 0.9 47 86 March 20 117 2 8.5 8.2 390 383 500 510 709 510 60 31 1.5 1.1 52 77 April 20 100 1.8 7.9 7.9 393 399 501 503 614 560 81 19 2.1 1.9 48 77 May 20 96 1.1 8 8.1 385 390 500 507 615 550 80 20 2 0.9 54 77 I.S.S 25 5 NTU 6.5 -8.5 1000mg/l 500 Mmohs/cm 200 mg/l 500 mg/l 125 -200 mg/l
CONCLUSIONS
1. The water quality index of raw water was less than (65) for most plants and most of the months of the study, which is classified in the fourth category (bad). 2. The quality of treated water in Al-Musanaa water treatment plant did not change after the treatment and remained in the fourth category, indicating that there is a defect in the treatment of water in this plant. 3. The values of the water quality index for Al-Shalala and Al-Zaban plants ranged from (80-87), which is classified as category II (good), indicating that these plants work well. 4. The water quality index for the rest of the plants was fluctuated between the fourth and third and the second as shown in the tables and shapes. 
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